AD-A009 473

POWERING PREDICTIONS FOR THE UNITED STATES COAST GUARD
140-FOOT WYTM REPRESENTED BY MODEL 5336

E. E. West

Naval Ship Research and Development Center
Bethesda, Maryland

April 1975

DISTRIBUTED BY:

National Technical Information Service
U. S. DEPARTMENT OF COMMERCE




UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

REPORT DOCUMENTATION PAGE LTl 2
[T REPORT NUMBER 2, GOVT ACCESSION NOJ §. RECIPIENT'S CATALOG NUMBER
Phiale AD-A00 G 4973
& TITLE (end Subtitle) §. TYPE OF REPORT & PERIOD COVERED
POWERING PREDICTIONS FOR THE UNITED STATES COAST FINAL
GUARD 140-FOOT WYTM REPRESENTED BY MODEL 5336
6. PERPORNING ORG. REPORT NUMBER
. AYTHOR(S) . N -] ANT NUM (e)
E. E. WEST
9. PERFORMING ORGANIZATION NAME AND ADORESS 15. ::22""0'#:‘35."7'-".&5"_c' TASK
Naval Ship Research & Development Center USCG Purchase Request 7-70099-
Ship Performance Dept. 4-44131 of 28 Jun 74
Bethesda, Md. 20084 1524-550
11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
APRIL 1975
15. NUMBER OF PAGES
{9
T8 MONITORING AGENCY NAME & ADORESS(/{ different from Controlling Office) | 18. SECURITY CLASS. (ef thie report)
UNCLASSIFIED
e DEC AlimCA‘lonloovnoaAoma
SCHEOUL

¢ GISTRIBUTION STATEMENT {of thia Report)

Approved for public release
Distribution unlimited

17. DISTRIBUTION STATEMENT (of the abatract entered In Block 20, i different frem Report)

10. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue or raverae side If y and identily by bleck number)

(U) ICE BREAKER; (U) BUOY TENDER; (U)TOW ROPE PULL; (U) TUG

20. ABSTRACT (Centinue en reveree slde Il neceseary and identity by bleck number)

(U) This report presents powering predictions for a WYTM with stock propeller‘.
This hull can attain a speed of 14.6 knots in smooth deep, fresh water. A
light increase should be attained with design propellers.

Reproduced by
NATIONAL TECHNICAL
INFORMATION_SERVICE PRICES SUBJECT TO CHANGE
u epartment of Commerce
Springlield, VA, 22151

DD , 5% 1473  eorriow oF 1 nov es 13 oesoLETE UNCLASSIFIED
$/N 0102-014- 6601 | =
SECURITY CLASSIFICATION OF THIS PAGE (When Date Bniored)

)



L
-

The Naval Ship Ressarch and Development Center is & U. 8. Navy center for Laberatery
effort directed ot achieving improved ses and air vehicles. 1t was formed ia Mareh 1967 by
mergiag the David Teyler Mode! Besin at Carderock, Moryland with the Marine Engineering
Laberstory at Annapolis, Meryland.

Naval Ship Research and Development Center
Bethesda, Md. 20034

MAJOR NSRDC ORGANIZATIONAL COMPONENTS

NSRDC
COMMANDER

®REPORT ORIGINATOR TECHNICAL DIRECTOR
-
OFFICER-IN-CHARGE OFFICER-IN-CHARGE
CARDEROCK ANNAPOLIS
05 I
SYSTEMS
DEVELOPMENT
DEPARTMENT
SHIP PERFORMANCE ® AVIATION AND
DEPARTMENT SURFACE EFFECTS
15 DEPARTMENT
STRUCTURES COMPUTATION
DEPARTMENT AND MATHEMATICS
DEPARTMENT
PROPULSION AND
"3’!,2&‘,’32{,’,‘ : AUXILIARY SYSTEMS
9 DEPARTMENT
A CENTRAL
:e‘l":aamtzr INSTRUMENTATION
DEPARTMENT




INTRODUCTION

The United States Coast Guard (USCG) initiated a model experimental
program at the Naval Ship Research and Development Center (NSRDC) to aid in
the evaluation of a proposed design for a 140-foot WYTM with icebreaking
capabilities. In this program NSRDC was requested to provide the following:

(1) Shaft horsepower (Pg), effective horsepower (Pg), RPM and allied

data for the hull with rudder.

(2) Pg and RPM for the towrope and bollard pull conditions.

(3) Flow patterns about the underwater portion of the hull and rudder.

(4) Velocity distribution in way of the propeller and its harmonic
analysis.

(5) Maneuvering and directional stability.

"his report covers Items (1) and (2). Data for Items (3), (4), and (5)

of the program will be issued in subsequent reports.

PROCEDURE AND EXPERIMENTAL RESULTS

Model 5336 represents a 140-foot WYTM icebreaker constructed in accordance
with USCG lines and offsets No. 140 WYTM-0101-1 dated 14 August 1974.
A linear ratio of 9.273 was selected so that a 4-bladed stock
propeller with a nominal diameter of 11 inches could
be used in the powering phase of this program. Additional ship and model data
along with hull characteristics are given in Figure 1. Abbreviated hull
lines of the WYTM are shown in Figure 2. Fitting room photographs of the

model are displayed in Figure 3.

sese——

\;



P O VI, T M S e e e -

- »

Predictions of PE' Ps and allied data resulting from the propulsion
experiment at the design draft corresponding to 12 feet, trimmed to a level
baseline, and a displacement of 666 tons are tabulated in Table 1. The tables
are copies of computer output sheets. In this computer program some of the
final values are rounded off. The Pps Ps. RPM and Ng (f%lﬁ%) are presented
graphically in Figure 4. These data show that when fitted with an 8.5-foot

prototype of NSRDC Stock Propeller 4665, the WYTM will attain a speed of about

14.6 knots using 2500 shaft horsepower.

Table 2 gives predictions for Pg and allied data tabulated for the WYTM

at the l1-foot draft,even baseline. The Pg, Pg, RPM and "ls are also shown

graphically in Figure 5.

All powering predictions reported herein are for the ship operating in
smooth, deep, fresh water with a temperature of 40 degrees Fahrenheit. A
correlation allowance (Cp) of 0.0004 and the ITTC friction formulation of
1957 were used in all frictional calculations. The open-water characteristic

curves for NSRDC Stock Propeller 4665 are shown in Figure 6. Tabulated open-

water data are given in Table 3.

Change of level data taken during various experiments are shown in
Figure 7. The wave ofiles for 10 and 15 knots are shown graphically in Figure 8
for the 12-foot draft condition. Wave profile photographs taken during

Experiment 5, the 12-foot draft condition, are shown in Figure 9.

Predictions of Pg and RPM requirements for towrope pull conditions are
shown in Figure 10. The speeds covered in the ahead operation are zero (bollard)

pull), 3, and 6 knots. The predictions for the bollard pull astern operation

are given in Figure 11, Y
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FAIRED OPEN WATER CHARACTERISTICS

TABLE 3

PROPFLLER 1665

J

.000

«050
«100
«150
«200
«250
«300
350
00
450
«5010
e550
«6500
650
703
o731

. 284
0268
0251
234
o217
199
181
162
o142
122
«102
« 081
« 059
o037
014
0,300

TEST 2

.3k2
0322
' 304
+ 286
+ 269
0252
0235
o217
«199
«131
»151
0140
118
094
«068
052

.000
+ 066
0132
135
e 257
314
367
415
459
e 435
¢ 504
505
478
L0l
0225
C.00C
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